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Abstract ofW09815983 

There are disclosed two types of semiconductor 
devices: a semiconductor device composed 
mainly of one or more spherical semiconductor 
elements each of which is constituted by forming 
a photovoltaic power generating section and a 
pair of electrodes on a spherical semiconductor 
crystal and used as a semiconductor 
photocatalyst, a photodiode, or a solar cell; and a 
semiconductor device composed mainly of one or 
more spherical semiconductor elements each of 
which is constituted by forming a p-n junction and 
a pair of electrodes on a spherical semiconductor 
crystal and used as a light emitting diode, any of 
various kinds of diodes, or a display panel. In the 
semiconductor photocatalyst (1) shown in the 
drawing, a p-type diffusion layer (6) and a p-n 
junction (7) are formed in a spherical n-type 
silicon semiconductor crystal (2), and a micro- 
photocell (17) containing a photovoltaic power 
generating section (16), a pair of electrodes (14 
and 1 5) faced to each other on both sides of the 
crystal (2),^an Si02. film (9), and a Ti02 film (10) 
having a photocatalytic function are formed on 
the crystal (2). 
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(57) Abstract 

There are disclosed two types of 
semiconductor devices: a semiconductor device 
composed mainly of one or more spherical 
semiconductor elements each of which is 
constituted by forming a photovoltaic power 
generating section and a pair of electrodes on a 
spherical semiconductor crystal and used as a 
semiconductor photocatalyst, a photodiode, or 
a solar cell; and a semiconductor device 
composed mainly of one or more spherical 
semiconductor elements each of which is 
constituted by forming a p-n junction and a pair 
of electrodes on a spherical semiconductor 
crystal and used as a light emitting diode, any 
of various kinds of diodes, or a display panel. In the semiconductor photocatalyst (1) shown in the drawing, a p-type diffusion layer (6) and a 
p-n junction (7) arc formed in a spherical n-typc silicon semiconductor crystal (2), and a micro-photocell (17) containing a photovoltaic 
power generating section (16), a pair of electrodes (14 and 15) faced to each other on both sides of the crystal (2), an SiOj, film (9), and a 
TiOj film (10) having a photocatalytic function are formed on the crystal (2). 
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mm-y^' y^-\27 *w-r^«i28 t:vN'-v7^-yi22 izmm^n. $At§ 
126 ®aspiissi29 (Kiwar^Wi/i-^^-iso 7&^i^»tbn. SAfii26 iriia 

15 122 7)>bi^m2 a^«t-§ti^. am^i/f 7 3^-130 sm^ 

>'i'7^-127 <£:Ml^TgAlll26 n\-Jm%2 a^m^\^Xip^W.miWy ^ 
v^-\21 ^Wb^o K?&^*>^116 (r^^$n/ciS?IWl33 --135 (Hi. TO. 
m5fr-136 -138 7i•«|^{tbnTl/^6o '^^^(CCcCbT. ?iT^a-7'H0 l*l(r:?^rS- 

20 tl39 5>etl39a. 139bt. ;^-Xt#tf,tl41 mWf^^HO . 142 i:;!?^ 
iS;f:^^>nTi>^o flU ^T^^-7'110 l^^*?g{i^^-r6^^(Hi. ;!7'x« 
«&^gll7 li1!^±U mM^#140 . 142 li^ b«^>nT^^'So 

marWnm^gll2 li. i^HJ^-i'^ut. T^^^yL't, ifliMr^^^^^g 
119 ^TM^n. ±gl5=3^';b-e±l6]§©j^^|3^7i<»U Tg|3=i^;i'TT[a]^ 



l^!^f*2 a7!?^±T©=3^';KZ)f Fsm^dfe^ti. ^^ffm8iE{C^S:^I^7:>^<^, 
Umr^Kz^m.Pmk2^\t^ 1 0-^G©^i|![/^fi:^^:feM{c*>^^TgM5I:^]©ft 



1 7 



wo 98/15983 




PCT/JP96/02948 



mz^ m^mmm mi^x. nm9')::lymsmit2a^imLxm^^^^B 
10 2^m^t^^(Dimi^'oi'xtmt^o mw(Dmimmiz.^i'xmMmm2 
4 . 136 -138 M^t'yy'm i)<m)}^n. ^Tf-^-7'iio mm 

-^j'lis {z{i^i6^^^titzm.mmm.^rLxi^^o mmmmmmmmi 
2 (ciim^ns mmmm-y-v y :^-m i)<fM-nxwMit2af)<mTb. ^om 

15 mt 2 a itmmw-mtmmmi 12 ic i: o m-^ommmcDmiimimxmm^tL 
. mnmm2\nzt£6„ z(Dt^<DWMmm2h(Dum^mt. m \ 0 (a) n 
mt^oiz^ WMm^2h(Dmtmm^ti)<im-'mizti6o 
mz. WMn-mmwmm.n2 ^(Drnmij^wm-^n^t. wMmm2hi)mT^ 
a-7'110 mmrnxnTt ^fz^. wMmk2 bt< 

20 mm^-9m o}L^(DVK)itxi^Tt^w\-^mmm:irm'{%n-^tixm 
mt^o z(Dt^. WMmm2h(Dmmm^'htmt^tzi6, i^*4ii!?i^2b©i^ 
%xio ^mM^(Dy3fi<v^izti6 m \ 0 (b) (DUB.^^mm) » zo^Tm 
i^mzii^ wMmm2h{mfmMmA^-^i^tzi6. w.nmm2h(Dmmmti(D 
imxmm:.-^i6o 

25 ^^'i^^t-^'iis ©i^SB^^T'f (r. mi^mm2b(DmM^io^mm 
^n. WMmm2h(Dum^mmi 0 cc) (C7j^-r«k9(:> ii*4M2b©i^ 

mnmm 2 h immm^ ^ <o m t> wMmm 2 b <Dmmmti mmx-n 

glF^^it-5'113 -S-iiii^. m^mmMni^X. M,'?.Toiir< ^-Cfiffite 
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TLtz^mAziis{imnmm2h(DU!^^mts mio (d) {zmi^xii2m 

. '^^I^^B2(D^m<M^^^BiZfi>^tli>^^lzit, ^(D'^7~-)l^mt^:Lt 

15 w-ti^ »®B^^si^-rm^«-{:ML/c^^^fH2 tnc^o 
^Mj^s 1 . • • (111 m:) 

d^{z. mU^mWitmm 1 ^g|3^W(r^HL/c#iif*^Mi« 1 A(roi>TM 

0 mi 1 CTFf =k^(;> C®^2ff>t;7t|i|!lj^ii AIC:|o^^T^±. mXiOz ©W 
20 1 0(Cftx.TSi3 N 4 iUit'y^iziy) ©18^^2 0 (Mlf^l^O. 3-0. 7 

^ommxh -o TiEm® 1 4 ©g®^^t?gu^^® o t i 0 » ©msiMii 2 1 ( 

mwmx. Owm) 7!>■<PVD^CVDS(:ck^9M$nT^^§o lEmSl 4(iT 

1 ®mti»2 1 -evx^^n^i^cfe. m.mm^mtm.^o^mtx^u 
25 l^7&\ ^©f^b<9(c, mffiwi2 xtmium^'iioiEmMbLxmtrho 

Hljai©J:9{l. T i O2 ®mMli2.1 ©M(Ci>^^Tx:?;;l/^-y^'> Kt:;^^^ 
7i-^oTl,^'5y-ca6. M-r6t«©m^tIE?LO)!:>t7!>^ll4L. m^^m^zJE^W 

fFfflf^o ^®m»»6<!:^. 7tMWHB®^.§m@^^Bi2 l©M-ei^fb 
MTi^'^ifeU %n& \ 4®affiTii7i;f^ffl75^^b^o C®f#f$jfej|!fcjii A;!)^;(c 
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M^S^-rSt. T i Oa (Dmmim2 l i)mA l O nmWlTcDm&ommM: 

10 ummi • • • (HI 2«) 

o 01 l\Z7T<t TO^H^B2©T^gpoOT®9^®tmS 1 4®MJtil 
^l^®»<^a9 S i O2 ©MM 9 A (lllfl^O. 3-0. 7//m) Z®M 
15 9 A©gffi^M9S i 3 N 4©M))i2 OA (lll¥$*^0. 3-1. 0 /zm) <t;:?s 

. pvD•^cvD!£■e«^t^^ ^mtk%m^(^%mz\t^(D%%%^m^^ \ 

0^ (bWmM:2 2 (MWM. 3~0. 7 //m) nSE-^ 7 (r^EML/Xl^J: 
9{rj|5Ji5c$n.. pMt£f[16 tM2 2 t©ISI(i pM^l 6 LTX7.;b^ 

20 c ©##i*:3feM«« 1 B ^WAt^^^. mm^^ 2 ©M©^ii(iMli 9 A, 
2 OA^JI^BlcU ^©1^mM)i2 2(r^t&-r6g|3^^x.;,^>r(rm:feLT 

7'j^<im@M)i2 2=^m^-r^tthiz^ mm 2 a. 2 0 Atr^ingp^ff^BjcLTft 
25 mtmmwiftmm 1 b (c;{cM^©3fe75^Mit ^ n-s mssM 2 2 ©ssd 
piimi Atmrntr^mt^o -ict\ AS^^fc^ii^^Jl©iEm^i7i^Vd:^^©l:\ 

2 0 
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mwmms • ' ' (01 3#!i) 

o lil SC^^ct^ir. TOMifB2Ali. HijEpMfi£i[® 6©/j:^,^nMi^•J 3> 
<ikffiirS i O2 ©M)^2 4 (liJ?l^l. 5-3. 0 nm) tm^^n. mm 

#RM2 5 (MTOl 0-1 5 nm) mm^tlXl^^o C©M 1 Sli^^TIi 

s ^i^^B^a2A©s i 02 (omm2 Aomio^^iz, pnm^t^imz^m 

1 6 C«fiX^n. o^fesm 1 7 C tnc-So 
^TO^ 4 • • • (014 #PS) 

15 o 01 4(r;^-r=}:9C> TO^B^H2Ald:. BlJEpSfetJc® 6 ©>^j:i^nSy'> U 3 > 

^mm^'htimimrBV$>f^^ z.mvti^^B2 ao^^^izu. mii*Ti^ 
N i (Dtmi)^^u^^mm2 7 (ni)?^^ 1 0-1 5 nm) i)W^f^^n. m^m 

b^b2 A©T¥SI5©M(Cli, MmSl 5«l^TS i O2 ©ilfeitMJj^9D («a 

. B) (iiiif^o. 3-0. 7 urn) f)<m^^nx\,^6o z(Di/3 y h^-mm(D 

K©ffiffl75-«®§. nm^mi^X^^mm^B 2 A©g®ifi < 
( 1 ) lljffiTfeM^t LTSffl-r6xtwU4^-/<> K^f 7 7°©^§ncT i O2 © 

feM 1 0 ^mm^m 21.22 lil^:^^I:^^^^© t ©-eii^- < , t 1 02 ©m 1 
o^^§^ ^mmtts.m±om'^x\ s 1 3 n 4©M'£-s 1 02 ©miiis 

©MiwMU v^r^^o^ami 7©^i*:^<SS•r5J;9^cLTfcJ:^^o c© 

2 1 
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( 2 ) mw^^B 2 ^ p M 'J =3 y^mt^x-mik mm p Mrai e ©ttt? (9 

n tr ct I ^o ^ /c. f*1-A^|g„^B 2, 2Alciiffl-r'2>niaS/c(ip 

Sy0##i$ttTli. S i PI/g$n-r\ SiGe> S i C^®^#i*. 

5 Ga As^I nPI|©Ill -vmit^^^mit. C u ] n S e 2 W^OtiJlnyi^ 

10 (3) s.m±mt Lxmx^^T-ismmn^o^^mt lxu. s i 02 

. S i 3 N. (Omi. AI2 O3. Tas O5. Ti02> MgFj. SnOz 

mmiz^^^xmrnt^^ott^o 

( 4 ) mni^mmmm(Dh^ t i 0 2 ©mm 1 0 ^mmm- 21,22 ©j-tt) 0 

15 (I. SrTiOs > Fez O3 . Pb, Ti,-x 02 ^©:)feMMtg©fe'5^feS 
bt)¥«<*©^fi^M^iiffl LT <J; t ^o * /c. 1 ~ 1 D ©:^ ^ ^ ^) 

cthx^^o 

^mititmma^mm^m (n 1 5-0 1 im^) 
20 m:.. mB^mit^mm 1 ^^mm^ u^m^it^mm u^^^wmmit^ 

. -r § 1 1 fed. 1 3 1 izmm ucimcumt^m 

X.(i'#7XTOSMIf 3 2 t. c©EI?W3 2©lElf|5{riR^$nfc^ii(©^ 

25 #f*7feM^t 1 1. mmmw 3 2 \H(om&izmw^^n^m<D^mPf-itmm 1 (c^t 
®©mi^<^wjD-r §2E^ 1 *f©iES 3 4 sa^ftn 3 5 c ©ies 3 4 tas 3 

5ra(CEJT^©ag|£«E^H]JOf SS?!^.Sffi3 6 ^f&tf:;i.m^motf3 7.m<0 

t=3 zm^'^t^o 
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5 -in. 1 o^mm 1 5 Ti^iEgs 4 (D'jjiz\p\^, sEmm 1 4 

7i^'^>C02 #X4 OTi^^^feU ftmgl B^Mji^i^Hi #X3 9;!>^^i-r§o 

0. m^mfonibxmi^btzi)t^zti}<x^6o 
z.zx\ mmmmmmz (nzum'^-^mm^m^fzmwz-Di^xwimt^o 
mi 6(c^L/cmi?^fi3 0 A{ifci>T. mmmm 3 2 Aommzit. iwr 

mz 2 m^m^Wut^. mm-m i «^t?^<i:i>^^iiT\ mPM3 2 a 
Kz^m.o^^^'^mm \ ^s-nx^t- 5 i^mm 3 2 a 1 2 

25 9 mg 1 4 , 15 p^®mf4^^flii^ ®^2»f*7t«ia 1 ©Tfeem:^)®^ 2 f^djtA 
-r^ctTi-^T-^-So mu mi?M3 2A©iiegi5®ia^3 2 a©Bt^^gx./co 

. Miliars 2 a^ff^gcU/cW^TO?l^1f 3 2A©)S^{r«|BfeorH^|iSiIttL 

#|ta« 3 2 a {r 2 mii.(b^m\o^m:^im% 1 ^jr^ l 
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mi 7 izTf^Ltzmm^WB o B(i7K3 1 B^m^K^mt6^(DmmT^^o y\<^ 
mnB^^ntz^mit^mm i ©lEms 1 4 i 02 ®?^fli 1 0 (Dmmi}^>h 

10 O2 #X4 2 7i-^?6^U Mmgl 5®S®*Nt^>H2 #X3 Q^<^^ir6o O2 tf 

2 :^'x3 9t02 tf7.A 2r^^i±m^mmo^mmA 3/?^ig(^'^>n> :<7/<-3 3 

B(r(i. H2 3?7'X3 S^^tBf effll^©#xM4 4 <!:. O2 ti^A 2^^!il-r 
zzr\ jy.h®mi?^S3 0-3 OBiCcktlii; iiJ4Az:®TO©^#f*?fc 

mmmm2 • • • cm 8-112 sm) 

25 C©^J(i§}l$S(wfc{t§#*f*x^<-r;^(i. m 1 8 1 fflXli»©M© 

ti[1:^©:^<:Jt;S:llM-t;i/200 -e«^^nTi.>-5„ 

0 1 8 im^xmmm-b )i20Q ©mn-efe 0. ^Jx.iim^7!>^ 1 . 5 mm-e. 

m.mmf}< 1 Q c mS]g©pMi^ U ^ >#^f*l2©«1:>t|gB^B201 nii§£©¥#f* 
:^^^m^LXi}^'b. «t^^H^B201 ^? (>J » 8 5 0- 

2 4 ■ 
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9 5 ogicsnfitTTOi^B^B2oi <Dmmmizi}:m^itxnmum202 

U pn^^203 ^Ml-^o 

M5nM*£t![l202 life tt^SffiO^^ittljigli 2-4 x i O'^cm-'ThK) 
. png^^203 (iraMB^H201 ©gMTlj^bO. 5 /zmO^^Oii^dJfMf'So 

4 {*> Birie##f*3tftii!ii 1 ti^iic. ^5ijx.i^s i 02 <D^mt^<Dmm(DT'i 0 

£m^B^B201 ®T»<tnM»l202 ®»®*MiM204 ©^^(C 
10 . -t^ > 7. hl?0:/3^-eiim 0 . 2 mmCD;t205, 206 ^m^:^. -> 'J =i >il;^ 
^tb^-lt'So ^(C. m®yt205,206 J^^'l^oaS^^VX^ tfcMT\ 

Pd ©5 0 nm®*l^li»filcm\ Ni (-7^ 

© 2 A«m©Mlli^J&fi!cU ^©?^^4 0 0''C(CTMS-r'2.o -9 LT. p 

3>(rmMW(r^^$n/cjEms207 nateM202 

15 $n/-cftS@208 ^BJjJcf 60 ii5mS207.208 ©M'^J1$^2 0 /zm© 
^N>yilf-209.210 -CMS-rSo iEmS207 tMm®208 ^t^^H^H201 ©I' 

no^mmm^jmo ^ i ymiz^^xmrn^izmnmrnt^z tij<x^ 

20 MiSdctoTff^fiJ^I-SC^Tijs-cg. ^/c, ^6^^sgili204 li. PVDmzXOB 

^t^ztt^T^. tfz. i^ss207.208 li. mwismizxm^t^z tt<V 

SE(;. nM'>';=J>#«f*IS©^tt^B^B(rpS*tt!cl^ff^BXtTfeJ;<. 
lfiM)i204 . mS207.208 ©t-^f4^ll$lro^^Tli'J)^^S(rl^:;l;TM^!E LT 

^>cki^o tmt^iB^B2oi ^^mt^=m\^tbx{i. ^ij 3>##i$(rpi^$n-r' 

fjEi^'J 3>#W<£-ffll^/-c;*Climm-b;U200 Tli. IEmS207 tMSS208 
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1 izm^'^^Mit(DJi:^)i^-^<y v^^^ y-fiz^omm^ti6o m^ii. ca 

A s ^.(D^mit^^^B'^m^^^m^im. 1^ 1 . 0 vicnt-So ttz. mumm. 1 

203 CDft^^(C, MI S«lit^->3 7 h + -P$M«lit^iifflt-'5C<!:feT^-l,o 
10 ^irf ^.ii-^irii, m^^B20l ^GaP. GaAs. S i C#®###:T^^^ 
mWWM 1 • • • (H 1 9 #fla) 

EI 1 9 (i^Ly-Y ^- K215 ©Brffin-cfe nM-> 'J 3 y^mitmoimm 

20 e^B216 IC. pi?^M«i)«tJ:L/cpM»l217 &C/pngE-^218 »fi5c^n. 
BijEI^*i©i5^?feli204 t^mg207a. jES1i208a. 5^11209, 210 
nTl>§o f^a> mS207a.208a li. Ell 8 ®;J:l^m?t!l-t?;i'200 ©mSct 0 fc::'^:^ 
< JfMUTfcckl^o f/Ep n^-^218 ©fttj'^J^^ M I S fllit-^ 3 7 h + 

mWWM2 • • • (132 0#fla) 

momm^£'r-:^222 i*i(cjR^t. ^mmMt lt© m® u ~ Fey224. 226 
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^mmz -ytV^^ft- K220 Xh 

h<0. &\^\tW^ 1 . 5 mmXmKMiy^ 2 0 Q c mglfcD p M > 'J 3 y^m'i^W: 
(Dmm^B2<^\ nMW-l^«tl[L^;nMraii202 tpnJ^-^203 tTl^^ff^ 

5 fiSc^n. BuE|5]fll©«W204 . mffi207.208 . ^^>yil209.210 «fiSc$n 
Tl^-So mU pnji'^203 li. W^b^b201 ®SlS;5^b 2 //m©M$(cff^lBc L 
T*§o '!r-X222 t LT©:<f7;^5^a -7'li. «^ 1 . 6mm. 
6mm. ft^*^5. Omm-C*)*). 0 • PbO ■ S i O2 ^^oM^lcffi 
mt^ig;i&-elt*T-^^:^"5;^T«^tlTt>'5o MlC. ^-X222 oy^-^K 

10 223 ®-5i(iiEmSU- Fh°>224 WMS) <^lt«;«7'vX225 CTil<«LT 
nmm:iU±LX^{o ^«#7;4•(wfc^,^T. TO/t223 ©fl!^^|g;b^.i7 
t hy-Tjj-- K-t;l/221 ^iR^K223 (rWt. iEmffi207 ©^>>:/IJi209 ^lE 
ll@'J-Kf>224 ©^i?g(rfigM^if§o ^iw. B^^iS^'x4'{Ifcl^T. 11x^7x22 

3 ©W(r:tmS'J- Kt°>226 (Mmg) ^-mU ^©^iS^ftmS208 

15 ©v^>y)i2lo ^If¥Et/d«I^-^,^Tlt«#7X227 izxmmLxmmmzu 
±t^o 'e©m\ ^i^-s-fimi&f ^ c <>: j; o . m^m u - k t* >224 t^^y ^m2o 

9 . ftm®'j-Kf>226 t/N>yiIl210 t^mm^o ^©^. •j-Kf>22 
4.226 (i^'i-gBHISSir^i^^n^o iSi. TOyt223 l^©?^|If li^/Stt^XtrT^/c^ 
ti^o itt^Z>-^ VS^^t-Y^)l22\ (r,TO$n^<i:. 'j- Kt:>224,226 (Ijt 
20 3$gtcc5b/cjfe^as:tj75-^||i1-^©T\ jtir >t^<!: LT^ffl-r-S C tTl^s^g 
7,^ V^-(t-Y^)l22\ ©^207.208 m\-(D'^%miy^^%^^itX% hfz^ 
s 3t©S-:)fe:^|6];&^$iJ*t ■^n^Ztiy<fl\.\ 
igMB^.3 • • • (112 K 112 2#M) 

25 l;««(I|wll;#^>^{^UTM^W-r§o C©##i*x^<^x(i. 5j®© 
J4i[©*4^:»t©*|^«^-tr;l/200 (^tft^^i^*:^^) <£• 1 ^^mtrttfe-^THmfi^crit 
nmm\^ft±mmLT\y-(2Z\ (#igj*^^TU^) <&:^'7>;IS©igm-^-X 
232 F*3(ri|mU 'AmUt LT© 1 M© 'J - Kh'>234.236 =^m.m^XmmM 
T-'^<-f X230 -e$>-S)o 
C©;J^limm-t;U200 MSTi^O. 5mmT$>§il!iliEll 8 {C:^L/ct©<i:r5l 
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35mm. S^^7. 5 mm-e«.<9. ^SBM2©'y-Xtl^#©*' 
^XT«^nT^^'5o mWi^. -^-^232 ®IR^5X233 ®-ilra(riE'€S 'J - K 
li>234 (^|.g|5m@) ^lt^:^7;^235 (3Tit!« tTm^^iilll^±LTfc < o ^ 

233 (liR^U *l©SmTb^231 ®-S®;{c|^m?ifi-t;U200 OiEm®207 ®^n 

>/ii209 ^iEa®'j-Kf>234 (D^m^mm^it^o mz^ miiif7.^{z^ 

t>T. «yt233 ®M(lMm®'J- Ke>236 (^'fgUmS) •^^S 
JfB^*:lim?iilTb>r231 ®Wffl;^|5imyi!l-b;l/200 ®fimS208 ®^N>yjJi210 
10 (IffEt/-cm^(lfcl^Tlt«^'5X237 (CTil!»LTm^'4^(CltiJit-'5>o ^®m- 
. ^{^^Mf^C t J;(3. lEmS'J- Kt:>234 t^N>yfli209 . ftmii'J- 
Kb*>236 t^N>^M210 t*mmft^(CgEi^-r-5o ^®^. U - K f>234. 236 
lis ;?f^g|5llIli8(r^^$n§o «yt233 \H(D^miil^mntf:>i.xmf^^ti6o 

±i}<-mmmTu-(2z\ izmM^n^t. •j-Kt">234,236 iz^mMizmt 
15 fz±mmm<?^^ir^o mtiyt v^^t- v tmmiz^^^itt 6§:±i5m< 
uify^n6:itf)<m\ i^o. xmmmTu-(23\ ^mm^izm.nmi^t^m^. 
m^i:^. bm(Dxmmm-ii}\y2oo ^m^(D^^(D7Km^(Dmmz^wu ± 

tfz^ c®;(climmx/<'i'x230 b. Wt'&o:)-xmWlt=e V ^ - )12\^ (:fci>T 
20 . ^N>y)^209.210 mS207,208 (IN i #®^ltt^*^ffl«5».iA^•r■jl^b 

fcl>T. ^^>^)l209.210 ®«;^*5lriim14^Mtl¥li*MtT^>J:l^o t 

fz. 'J- Ktr>234.236 tn^^thwmn.2Q% mzm^i^^mo^mrn'mtt^ 

25 BijE;{^l^«m-r^<-1'X230 ^^P^Wir^M L/c^jciim^tex^^-r X230A 

(Cfcl^Tli. m2Z[Z7r.t^o\z; mm.iS'y:^n(D'T-7.2Z2 ®ft^«9(l> M 

«?i6Tu^23i 7^>■^^-xw®«(rffi|s:M^cffi^iA^nTl^-So 

'^Mff^i^ 4 • • • (H 2 4,. 11 2 5 #BBJ 

2 8 
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5g». 3 (D±mm.my'yu ^230 ^ 2 ^5imzmx uz y- h^x{ty<^^m0 

;fcllSrfe^>^a.-;i'240 X'^6o 

5 ( JfM ^ y - X242 ©jifijl242a. 242b liiStW-^nc L/T^TfeiB t o T 
t^^o #»RSK243 {w, BuE^JlJ&S3©;k:liltmTl/-<231 irl^lfCD^fclim^fc 
TU^241 <!:. Ell 9 Iwi^L/cgggy-r^- K215 <tl^«ICD|Si5fey>r ^- K215 
«^$n. Slzi^y'r:t- K215 Mlim?lfeTU^241 CDftM©-»*Pim 

m-t>'i/2oo ®ftms208 ®^N>yM2io (cmm6^(:tt?ll1g^^nT^^§o 

10 5X243 ©-rat^filESS'J - Ke>244 7i^'^«^n-C^t*;^/^X245 r'M±^ 
n> #IE«®'J- Kb">244 ©3t^7i-^m-r'2)*Mm-b;l/200 ©iEm®207 ® 

Kh*>246 i)<mM^nrMMtf yX247 Tlfi^tl. 'J - Kt'>246 © 
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15 ^®M349 (il^Mf^LTM^n^o 

x-f x7'^•>r/•«t^>'^3oo ^'^^^x^m^. ^-:^$^347 ®±{I'f[aStI34 
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o Iil±UiBgUcx^ X^U'r/N°^wi/300 (i. ■rbt' v'aV. /n'- v-^;l/=i > 
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. M^f»a?|J®^T^SCJ^^I^i^;&«i^^^t^^o l^d. HtjE®x^X7"'u^/N- 
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